Objective To report the quantity and quality of published randomised controlled trails (RCT) on injury prevention in China.
INTRODUCTION
Injuries are a serious public health problem in China, resulting in about 700 000-750 000 deaths, 14 million hospitalisations, and 70 million emergency department visits. 1 Despite the fact that injury prevention has received little support of the government, 2 3 injury research has begun to attract more and more attention of researchers since the early 1990s. Consequently, the number of research publications on injury control has increased vastly in China since 2000. Unfortunately, a qualitative review by a leading domestic injury researcher indicated that most published papers on injury prevention in China were of low quality based on 475 papers between 2000 and 2005. 4 Injury research provides the base for policy development. Low-quality research may draw wrong conclusions and mislead the policy making of government. Among all types of original research, randomised controlled trails (RCT) are widely recognised as the best design type to establish the effectiveness of health intervention. 5 To systematically review the published RCTs in China is important for the development of injury prevention at practical and research levels by summarising effective interventions of reported studies and identifying research priorities of future studies. However, the quality of published RCTs on injury prevention of the last decade and the rapid development period of injury research in China, has not been quantitatively examined so far.
In this present study, we aimed to examine the quantity and quality of published RCTs on injury prevention in China between 2001 and 2010.
METHODS

Inclusion and exclusion criteria
We confined the publications to RCTs that involved preventative interventions of fatal and non-fatal injuries in China, not including quasiexperiments. RCTs that focus on clinic treatment and rehabilitation of injured patients were excluded. We adopted the general definition of injuries given by WHO, 6 'A bodily lesion at the organic level, resulting from acute exposure to energy (mechanical, thermal, electrical, chemical or radiant) in amounts that exceed the threshold of physiological tolerance. In some cases (eg, drowning, strangulation, freezing), the injury results from an insufficiency of a vital element.' We covered merely the studies where the definition of injury outcome was consistent with WHO's definition. RCTs that were irrelevant to human beings were also excluded.
When more than one publication of an eligible RCT was detected, we chose the publication that reported primary outcomes and details of methods of the trial.
Literature search method
To maximally capture eligible studies, we conducted literature search using four domestic electronic databases ( 7 The Web of Knowledge that we used is an academic citation indexing and search service. It is combined with web linking and is provided by Thomson Reuters and covers the sciences, social sciences, arts and humanities of 17 electronic databases. 8 The search strategies were first developed for the Chinese Biomedicine Literature Database and the PubMed based on keywords or Medical Subject Headings for injuries and China, restricting articles published in English and Chinese. Search terms for the concept of injuries were 'injuries', 'poisoning', 'accidents' and 'wounds and injuries'. These terms were searched separately. The valid date of literature search was confined to 1 January 2001 through 31 December 2010 since there were few injury research publications being conducted in China before 2001. 9 
Study selection
Two authors (QH and WK) independently read the titles and abstracts of publications to decide whether to retrieve them in full. When an article appeared to be eligible based on the title but an abstract was unavailable, it was retrieved in full. Full texts of included articles were reviewed by the same researcher to determine whether they met the inclusion criteria. Any disagreement between researchers was resolved by discussion or referral to a third reviewer (GH).
Data extraction
All the data were extracted by QH and WK using a standardised data-extraction form independently. The form included the information of the name of first author, year and language of publication, type of injury, age of study participants, sample size, interventions for intervention group and control group, duration of intervention, primary outcome measures, and intervention effects. Any discrepancy between two reviewers was dealt with discussion. GH adjudicated any discrepancy in opinion.
Quality assessment
Two reviewers (QH and WK) independently assessed the methodological quality of included studies, applying the assessment tool recommended by Cochrane Handbook for Systematic Reviews of Intervention V.5.0.0. 10 11 The assessment tool includes seven items: sequence generation, allocation concealment, blinding, incomplete data outcomes, selective outcome reporting, baseline imbalance and early stopping. Each item was rated as low risk of bias (yes), high risk of bias (no), and unclear (absent or unclear), respectively. Any disagreement in the quality of studies between two reviewers was dealt with through discussion until consensus was reached.
Analysis
Frequency and percentage were used to reflect the quantity and quality of included RCTs. All the analyses were performed using the SPSS statistical software package V.18.0 and Microsoft Excel V.2010.
RESULTS
Search results
We initially retrieved a total of 27 138 potentially related articles from domestic databases (n=23 893) and international databases (n=3245) using search strategies listed above. Totally 5469 duplicate publications and 10 897 irrelevant publications were removed by reviewing the titles and abstracts (figure 1). Of 10 772 injury-related publications, 4834 articles that focus on injury prevention were retained. Further, 98 experimental studies were identified and retrieved for full-text review. Finally, 25 RCTs were identified.
Characteristics of studies
Twenty-three of 25 published RCTs for injury prevention interventions were reported in Chinese (table 1) . Nineteen studies centred on children and adolescents. Unintentional injury was ‡Sample size of control group. §Effects were examined based on the preintervention and postintervention differences in the intervention group. ¶Effects were examined based on differences between intervention group and control group after the intervention. **Studies were reported in English. † †Information was not extracted due to the unavailability of full-text article.
most commonly targeted by RCTs (11 studies), followed by all injuries (6 studies) and road traffic injury (5 studies). All studies selected education as the intervention. Nineteen studies used education as single intervention, and six studies used education as a part of combined intervention. Education was implemented through lectures, brochures, contests (eg, composition, painting, development of flash animation), panel discussions, or broadcasts. Sixteen studies implemented no intervention in the control group, five studies performed non-injury education intervention as control, and the rest four studies did not specify the intervention of a control group in the publications. The median implementation duration of intervention was 11 months (range: 1-24 months).
Nineteen studies used injury incidence rate as the primary outcome measure; 10 studies reported 24-59% reductions in injury incidence rate in intervention group and eight studies reported 24-76% rate difference between intervention group and the control group after the implementation of intervention. Only one study reported no significant difference. The other six studies that used knowledge, attitude and practice/behaviour (KAP) as primary outcome measures reported improvements in KAP.
Quality of included studies
Using the seven-item checklist recommended by the Cochrane Collaboration, we found that (1) none of the 24 RCTs with full text specified the details of 'allocation concealment', 'blinding' and 'free of early stopping bias'; (2) 23 RCTs did not provide the information of 'adequate sequence generation' and (3) most studies specified the details of 'free of selective outcome reporting' (24 RCTs), 'free of baseline imbalance' (15 RCTs) and 'incomplete outcomes data addressed' (18 RCTs) (figure 2).
DISCUSSION
Between 2001 and 2010, there were 25 RCTs targeting injury prevention, only accounting for less than 0.5% of all publications related to injury prevention in China. Strikingly, 24 published RCTs with full text included nothing about the information of 'allocation concealment', 'blinding' and 'free of early stopping bias'. All of 25 RCTs adopted education as single intervention or a part of combined intervention. Eighteen of 19 studies that used injury incidence rate as the primary outcome measures indicated that education can reduce injury incidence rate substantially.
First of all, very few RCTs have been published to support injury prevention decision making during 2001-2010 in China. This scarcity may be due to many reasons, such as high costs and the long time period of conducting RCTs and the lack of governmental support in China. Compared with performing an observational study (cross-section/case-control/cohort study), conducting a RCT often needs more money and longer time. As in the USA 20 years ago, 37 injury prevention research has rarely received governmental support. Currently, injury prevention has been excluded from the list of health research priorities in China. 3 Second, even for the limited published 25 RCTs, their conclusions are questionable because the information of 'allocation concealment', 'blinding' and 'free of early stopping bias' was absent in the full-text articles. Without the information, it is hard to determine whether the conclusions were free of bias. This agrees with the empirical findings of qualitative study by Wang, that most published papers on injury prevention in China were of low quality. The absence of the information indicates two possibilities: (1) these requirements were not considered and implemented by the researchers; or (2) these requirements were properly implemented but were not reported. Currently, the editors of most domestic medical journals require the authors to limit the words of a manuscript to within 3000 Chinese words, 38 potentially restricting the authors to report the implementation details of RCTs.
In order to provide decision makers with high-quality RCTs-based evidence, the following actions are needed: 1. Injury research should be strictly designed and appropriately reported. It will be helpful for domestic injury researchers to abide by the guidelines or checklists developed by international experts when they do their research. The advice that was proposed to improve community intervention research for injury prevention is valuable for domestic injury researchers to carry out RCTs, including 'being guided by a good theoretical model, using multifaceted interventions, involving communities in program planning and implementation, using rigorous process and outcome evaluation, addressing social inequalities in disease and injury risk, incorporating approaches for tailoring interventions to the population level, using appropriate study design, and assessing the durability of intervention and evaluate economic effect'.
39 Figure 2 Proportions of quality items reported in published randomised controlled trials (RCT) for injury prevention interventions of China, 2001-2010. Note: The study 36 was excluded from quality evaluation due to the lack full-text article.
2. Domestic injury researchers should take account other interventions, like environmental approach, engineering method, or legislation in the future, rather than solely concentrating on education. Although 24-76% reduction in injury rate reflected by the published RCTs was impressive, it was unconvincing because the decrease may be the effects of potential bias that were not clearly addressed in the publications. In particular, such conclusions contradict the findings of strictly designed studies in developed countries that education alone cannot reduce injury, and intervention that provides only information is rarely successful in reducing injury risk behaviours. 40 41 The use of environmental and engineering methods that are aimed to alter the physical environment or modify the design of safety devices may be more effective, but need to be rigorously evaluated in the future. 39 41 Our study has several limitations. First, we included only the published RCTs indexed in four domestic databases and two international databases within a recent 10-year period, and reported in Chinese and English. Those unpublished RCTs and those indexed in other academic datasets for injury prevention were excluded. All the same, our findings would not be obviously affected by the selection of search datasets because no extra RCTs were detected when we used search engines like GOOGLE, BAIDU and YAHOO to do the same search. Second, the content analysis and quality evaluation of publications may be biased a little because the evaluation was subjective. 42 The combination of independent evaluation of two reviewers and group discussion maximally reduced the bias from quality evaluation especially considering that the seven-item checklist for RCTs quality evaluation is easy to be implemented by the reviewers and moderator who have received advanced training in research design and epidemiology, and have many years of experience in epidemiologic studies.
CONCLUSIONS
Only 25 published RCTs concentrated on injury prevention between 2001 and 2010 in China. The value of the 25 published RCTs remained undetermined due to the lack of information of quality. High-quality RCTs are needed to support the decision making in injury prevention in China.
